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Background: Visual perceptual skills of school-aged children are often assessed by occupational thera-
pists using the Test of Visual Perceptual Skills—Revised (TVPS-R). Tests like the TVPS-R need to
exhibit adequate construct validity and unidimensionality.
Objective: The purpose of the study was to evaluate the factor structure and unidimensionality of the
TVPS-R and its seven subscales.
Methods: The visual perceptual performance scores from a sample of 356 normally developing chil-
dren (171 boys and 185 girls) ranging in age from 5 to 11 years were used to complete a factor analysis
with orthogonal Varimax rotation on the TVPS-R and its seven subscales.
Results: All seven of the TVPS-R subscales exhibited multidimensionality instead of the expected uni-
dimensionality. The TVPS-R composite scale exhibited multidimensionality as well.
Conclusions: The TVPS-R and its seven subscales are not unidimensional. The findings do not indicate
that factor structure of the TVPS-R is a unitary measure of visual perceptual skills. Practitioners need to
be cautious using the composite TVPS-R scale, calculated by summing the subscale perceptual quotients
together, to evaluate the children’s overall visual perceptual abilities.
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Introduction
In the 1970s and 1980s, several standardised tests of visual
perception were developed: (1) the Motor-Free Visual Percep-
tion Test (Colarusso & Hammill, 1972), (2) the Test of Visual-
Perceptual Skills (non-motor) (Gardner, 1982), and (3) the Test
of Visual-Motor Skills (Gardner, 1986). Subsequent to their
development, a number of these instruments were revised and
updated in the 1990s: (1) Motor-Free Test of Visual Perception—
Revised (Colarusso & Hammill, 1996), (2) Developmental Test
of Visual Perception—2 (Hammill et al., 1993), and (3) Test of
Visual Perceptual Skills (Non-Motor)—Revised (Gardner,
1996). The measurement properties of these visual perceptual
scales include evidence of their reliability, validity, sensitivity
to change, and clinical utility (Burtner et al., 1997). Clinicians
need to use valid visual perceptual instruments when assess-
ing clients (Decker & Foss, 1997; Schneck, 2005). However,
despite revision and updating, the measurement properties of
these instruments continue to receive limited attention in the
published literature.
Several authors have raised concerns in the professional
literature regarding the construct validity of visual perceptual
tests currently being used by occupational therapists, psychol-
ogists and educators in their practice (Burtner et al., 1997;
Zoltan, 1996). For example, Hammill et al. stated (1993, p. 4)
that “the tests of visual perception that are available today are
all seriously flawed”. Practitioners need well-constructed visual
perceptual assessment tools that can be used with confidence.
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This study attempted to address this issue by examining the
factor structure (a type of construct validity) of the Test of
Visual Perceptual Skills—Revised (TVPS-R) (Gardner, 1996),
because it is one of the most commonly used tests of motor-free
visual perception in occupational therapy (Bishop & Curtin,
2001; Brown et al., 2005; Chu & Hong, 1997; Crowe, 1989;
Feder et al., 2000; Rodger, 1994; Wallen & Walker, 1995).
Visual Perception
Completion of many occupations, both educational and activ-
ities of daily living, requires a combination of refined abilities
that include vision, visual perception, and visual motor func-
tions (Chaikin & Downing-Baum, 1997; Erhardt & Duckman,
2005; Van Waelvelde et al., 2004). Visual perception is under-
stood here to include a person’s ability to interpret, understand
and define incoming visual information (Scheiman, 1997).
Several subtypes of visual perception have been identified,
including visual discrimination, visual–spatial relationships,
visual closure, and visual memory (Gardner, 1996).
Occupational therapists and other practitioners often assess
and treat visual perceptual problems occurring in school-aged
children (Kalb & Warshowsky, 1991; Todd, 1993; Wright et al.,
2000). Difficulties in this skill area can have a negative impact
on a number of occupational performance and functional skill
areas for children that include problems in reading, spelling,
cursive and manuscript written output, and math (Cornoldi et al.,
2003; Schneck & Lemer, 1993; Solan & Ciner, 1989; Weil &
Amundson, 1994). In other words, visual perceptual dysfunction
can negatively affect school-aged children’s ability to success-
fully complete their activities of daily living, participate in play
or recreational activities, complete school work and achieve
age-related developmental tasks (AOTA, 1991; Dankert et al.,
2003; Kovacs, 2000; Loikith, 2005). Therefore, it is important
for occupational therapists to utilise assessments that possess
sound measurement properties in order to assess the presence
and impact of visual perceptual dysfunction in children. One
of the most commonly used tests of visual perceptual skills in
school-aged children is the TVPS-R.
The Test of Visual Perceptual Skills—
Revised (TVPS-R)
The TVPS-R is non-linguistically oriented and, according to
Gardner (1982), the test developer, its stimuli are not cultur-
ally bound. Gardner views visual perceptual skills as several
discrete elements and, hence, the TVPS-R evaluates seven
visual perceptual sub-skills as follows: (1) visual discrimina-
tion, (2) visual memory, (3) visual–spatial relationships, (4)
visual form constancy, (5) visual sequential memory, (6) visual
figure–ground, and (7) visual closure (Gardner, 1982). There
are 16 items arranged progressively according to their diffi-
culty on each of the seven subscales. The subscales consist of
various forms and shapes.
The TVPS-R is designed to be used with school-aged chil-
dren between 4 and 12 years of age, who have four or five
potential response options to choose from on each subscale
item (Gardner, 1982). They respond by selecting the correct
choice from a multiple-choice format that does not require
motor responses such as drawing or copying shapes and designs.
It is for this reason that the TVPS-R is referred to as being
motor-free or non-motor. Depending on the age of the child, it
takes approximately 30 to 45 minutes to administer the test
and 5 to 10 minutes to score. The child is shown the test plates
and asked to point to the correct response from among four or
five choices on the card. Scoring, which can only be carried
out by qualified professionals such as occupational therapists,
is a simple matter of summing the correct responses on each
subscale and determining derived scores. The subscale items
are scored dichotomously.
Validity of the Test of Visual Perceptual Skills—
Revised
Three types of validity are reported in the TVPS-R manual:
content validity, criterion-related validity, and construct valid-
ity. Construct validity deals with the ability of an instrument
to measure the unique characteristics of interest, in this case,
visual perception. Factor validity, a type of construct validity,
evaluates whether all the items of a scale or test measure what
it purports to measure. This property is also referred to as 
unidimensionality.
Gardner gained information about the construct validity of
the TVPS-R by examining the inter-correlations of its seven
subscales and their correlations with the total test score. The
correlations ranged from 0.69 to 0.73. The inter-correlations
between the subscales ranged from 0.34 to 0.47. These figures
are in the low to moderate range, an indication that the sub-
scales, whilst related, are measuring a different aspect of visual
perception. When examined with the total test score, the seven
subscales exhibited moderate to moderately high positive cor-
relations, indicating the measurement of visual perceptual skills
(Gardner, 1996).
According to Gardner (1996), the term visual perception
is the “ability of the brain to understand and interpret (make
sense of) what the eyes see; and based on understanding and
interpretation, it is the ability to express the meaning verbally
or motorically” (p. 8). He viewed visual perceptual skills as
being made up of a number of sub-skills and, hence, the
TVPS-R is made up of seven subscales. Therefore, the con-
struct validity evidence reported about the TVPS-R should in
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principle support Gardner’s conceptualisation of visual per-
ceptual skills.
To date, only one other published study, completed by
Brown and Gaboury (2006), has evaluated the TVPS-R’s con-
struct validity. Using four different confirmatory factor analytic
goodness-of-fit model indices, Brown and Gaboury reported
that two of the fit indices supported the unidimensionality of the
TVPS-R whilst the other two did not. In addition, the results
of Brown and Gaboury indicated that of the seven TVPS-R
subscales, five could be used with confidence, whereas the
visual memory and visual form constancy subscales were not
recommended.
The TVPS-R manual does not report any evidence of con-
vergent, divergent, factor or predictive validity. Several review-
ers have advocated the need for further research to address
these areas of concern (Busch-Rossnagel, 1985; DeGangi, 1987;
Denison, 1985; Klein et al., 2002; McFall et al., 1993). Further
research about the construct validity and unidimensionality of
the TVPS-R is needed.
Purpose
The purpose of this research was to examine the factor struc-
ture and unidimensionality of the TVPS-R and its seven sub-
scales using confirmatory factor analysis.
Methods
Participants
Boys and girls were eligible for this study if consent to partici-
pate in the study (by both the child and the parent/guardian/
caregiver) was given, and if the child was between 5 and 11
years old, proficient in English speaking and listening skills,
and had no major diagnosed intellectual or physical impair-
ment(s) based on screening procedures. A sample of conven-
ience of 356 children ranging in age from 5 to 11 years was
recruited; of those, 171 (48%) were boys and 185 (52%) were
girls. Participants were from one geographical area, which was
the Ottawa metropolitan region, Ontario, Canada.
The children came from junior kindergarten through to sev-
enth grade. The total sample percentage distribution of chil-
dren in each grade level was as follows: junior kindergarten,
3.1%; senior kindergarten, 14.9%; grade one, 16%; grade two,
13.8%; grade three, 16.3%; grade four, 15.7%; grade five, 9.3%;
grade six, 8.4%; and grade seven, 2.5%. Half of the children
were enrolled in the public school system (n = 178), 26.7%
were enrolled in the Catholic school system (n = 95), and the
remainder were enrolled in the private school system (23.3%).
The majority of the children spoke only English (71.3%),
whilst the rest spoke English and French (25.6%), English and
another language (1.7%), or English, French and another 
language (1.4%).
Instrumentation
A demographic questionnaire was used to gather relevant back-
ground data about the children. The children then completed
the seven TVPS-R subscales.
Data Analysis
The Statistical Package for the Social Sciences (SPSS) ver-
sion 10.0 (Kirkpatrick & Feeney, 2001) was used for the data
entry, storage and retrieval. SPSS was used for factor analysis,
graphing and calculation of confidence intervals. Descriptive
statistics such as measures of central tendency (e.g. mean,
median, and mode) and measures of variance (e.g. standard
deviations or standard error of the mean) were calculated as
appropriate to the data using SPSS.
Unidimensionality was confirmed by confirmatory factor
analysis with orthogonal Varimax rotation of the item scores
using SPSS version 10.0 (Kirkpatrick & Feeney, 2001). Factor
analysis is a mathematical process that determines linear com-
binations of the variables in order to explain the maximum
amount of variance in the data (Nunnally & Bernstein, 1994).
The criterion specified for the minimum factor loading that an
item can have and still be considered part of the underlying
latent trait was 0.40 (Nunnally & Bernstein, 1994).
Procedures
Ethics committee approval from The University of
Queensland Behavioural and Social Sciences Ethical Review
Committee, Brisbane, Queensland, Australia, and from the
Children’s Hospital of Eastern Ontario Ethical Review Com-
mittee, Ottawa, Ontario, Canada were obtained. If informed
consent was received from both the child and his or her parent/
guardian/caregiver, then they were asked to complete a screen-
ing questionnaire designed to eliminate children deemed to be
unsuitable as participants (see inclusion criteria above). Once
the candidates were selected, they were then asked to com-
plete the TVPS-R. The TVPS-R was administered by a quali-
fied occupational therapist who had 10 years of professional
experience.
Because the purpose of the study was to evaluate the fac-
tor structure and unidimensionality of the TVPS-R, it was
administered to each child in its entirety instead of being dis-
continued when the child’s performance reached the ceiling
score outlined in the test manual. Under normal circumstances,
when a child answers three consecutive questions or three out
of four consecutive questions incorrectly on the subscales,
his/her performance on that subscale is terminated.
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Results
TVPS-R Raw Scores
The mean TVPS-R subscale scores for each age level are reported
in Table 1. The sample norm scores reported in the TVPS-R test
manual are also in Table 1 to allow for comparison purposes.
TVPS-R Subscales
TVPS-R subscales were factor-analysed using principal com-
ponent analysis with Varimax rotation. The factor analysis
results are reported in Table 2. For the visual discrimination
scale, four factors were extracted, accounting for 48.80% of
the total variance, indicating that the TVPS-R visual discrimi-
nation scale is multidimensional. The TVPS-R visual memory
scale yielded five factors accounting for 49.00% of the total
variance (Table 3), indicating that the TVPS-R visual memory
scale was multidimensional. TVPS-R visual–spatial relation-
ships yielded three factors accounting for 46.00% of the total
variance (Table 4).
The TVPS-R visual form constancy produced five factors
(Table 5) that accounted for 50.42% of the total variance.
TVPS-R visual sequential memory yielded four factors that
were extracted (Table 6), which accounted for 45.30% of the
total variance. The TVPS-R visual figure–ground yielded four
factors that were extracted (Table 7), which accounted for
53.56% of the total variance. The 16 TVPS-R visual closure
items yielded three factors that accounted for 44.00% of the
total variance (Table 8). These findings indicate that all sub-
scales are multidimensional.
TVPS-R Motor-Free Visual Perceptual Scale 
(Seven Subscales Combined)
The TVPS-R motor-free visual perceptual scale consists of
112 dichotomously scored items that make up seven subscales.
In the TVPS-R manual, only the seven individual subscales
are summed together to get seven separate subscale summary
scores. The seven subscales delimit the types of visual percep-
tual skills included in the TVPS-R. According to the TVPS-R
manual, the 112 items from the seven subscales are not
summed together to get one overall motor-free visual percep-
tual score. Instead, the seven standard scores derived from the
seven scales item totals are summed to calculate an overall
motor-free visual perceptual quotient.
The TVPS-R motor-free visual perceptual scale was factor-
analysed using principal component analysis with Varimax
rotation and 30 factors were extracted. These factors accounted
for 61.10% of the total variance. It would appear that because the
items did not load on one dimension, the overall TVPS-R motor-
free visual perceptual scale is a multidimensional construct.
Discussion
In this study, all seven of the TVPS-R subscales exhibited multi-
dimensionality. This is not what the TVPS-R manual purports.
In order to adequately evaluate a child’s discrete visual per-
ceptual skills, each subscale should theoretically load on one
factor. For example, when the items on the TVPS-R visual
memory subscale are factor-analysed, they should all load on
one factor. However, in this study, the visual memory subscale
items loaded on five subfactors.
Klein et al. (2002) recently completed both an exploratory
factor analysis and a confirmatory factor analysis of the 1982
version with a sample of 294 children from Alberta, Canada.
The seven scales were analysed separately so that the factor
loadings for each scale could be examined. Results from the
analysis indicated that many, though not all, of the Test of
Visual Perceptual Skills (TVPS) items across the seven sub-
scales loaded on a dominant first factor. All of the items from
the visual–spatial relationships subscale consistently loaded
on the first factor. Fifteen of the 16 items loaded on the first
factor for the visual discrimination, visual sequential memory,
visual figure–ground, and visual closure subscales, but only
12 of the 16 items loaded on the first factor from the visual
form constancy and visual memory subscales. According to
Klein et al. (2002), items for some subscales consistently loaded
on the first factor (e.g. visual–spatial relationships subscale),
whilst other items from the other TVPS subscales appeared to
be multidimensional because they loaded on multiple factors.
This implies that there was not unidimensionality, but multi-
ple factors in the subscales (e.g. visual form constancy and
visual memory subscales). These outcomes presented a com-
plex structure where TVPS items loaded on multiple factors.
As a consequence, Klein et al. (2002) wondered whether the
same factor was being measured by the different subscales.
In this study, the seven scales were also combined into one
overall visual perceptual scale comprised of the 112 items that
were factor-analysed. The results indicated that 30 discreet fac-
tors emerged, accounting for over 60% of the variance. Because
the TVPS-R states that the seven perceptual quotients derived
from the seven subscale can be added together to calculate a
score of a child’s overall visual perceptual skills, the TVPS-R
items should theoretically all load on one master visual per-
ceptual factor. According to the results of this study, this was
not the case. Therefore, the suggested practice of using scale
quotients to calculate an overall visual perceptual scale score
is not recommended. Clinicians should use the seven scales
and attempt to develop an overall profile of a client’s visual
perceptual abilities instead of relying on one overall summary
score.
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Table 1. Mean Test of Visual Perceptual Skills—Revised (TVPS-R) scale scores based on age of participants (n = 356) and TVPS-R
test manual sample norms scores (Gardner, 1996)*
Age group TVPS-R TVPS-R TVPS-R TVPS-R TVPS-R TVPS-R TVPS-R TVPS-RVD scale† VM scale† VSR scale† VFC scale† VSM scale† VFG scale† VC scale† TS score‡
TVPS-R test manual sample norm scores:
5 years (n = 57)
Mean 8.86 8.56 9.98 8.61 7.44 9.96 7.12 60.54
SD 3.36 2.86 3.57 2.68 2.67 2.52 2.82 15.58
5 years (n = 97)
Mean 8.53 8.17 8.14 7.95 6.52 7.66 6.47 NR
SD 2.66 2.46 3.18 2.80 2.55 2.93 2.40 NR
6 years (n = 56)
Mean 10.80 10.39 11.93 10.05 9.14 10.71 8.96 72.00
SD 3.22 2.58 3.00 2.94 3.44 2.77 2.92 16.29
6 years (n = 103)
Mean 9.82 9.51 9.66 9.00 7.96 8.82 7.96 NR
SD 2.55 2.34 2.92 2.69 2.51 2.79 2.48 NR
7 years (n = 56)
Mean 12.86 11.45 14.00 11.52 11.13 12.73 10.84 84.52
SD 2.34 2.46 2.17 2.43 2.70 2.14 2.87 12.76
7 years (n = 101)
Mean 11.23 10.97 11.32 10.15 9.54 10.09 9.58 NR
SD 2.43 2.20 2.63 2.58 2.47 2.63 2.57 NR
8 years (n = 57)
Mean 13.53 12.49 14.65 12.09 12.05 13.67 12.33 90.81
SD 1.79 2.00 1.56 2.59 2.38 1.62 2.76 10.68
8 years (n = 120)
Mean 12.64 12.43 12.98 10.92 11.11 11.36 11.20 NR
SD 2.31 2.06 2.34 2.58 2.42 2.47 2.66 NR
9 years (n = 55)
Mean 14.33 13.71 15.33 13.29 13.35 14.55 13.82 98.36
SD 2.18 1.37 .94 1.98 1.77 1.41 2.36 7.91
9 years (n = 125)
Mean 13.33 13.17 14.50 11.39 11.95 11.93 12.27 NR
SD 2.08 1.73 2.07 2.44 2.23 2.29 2.33 NR
10 years (n = 36)
Mean 14.44 13.69 15.19 13.56 13.42 14.50 13.83 98.64
SD 2.08 1.55 1.09 1.89 1.79 1.93 1.98 8.97
10 years (n = 150)
Mean 13.63 13.45 13.46 11.95 12.51 12.50 12.65 NR
SD 1.99 1.71 2.04 2.27 2.07 2.17 2.30 NR
11 years (n = 39)
Mean 15.33 14.21 15.62 14.56 13.77 15.38 15.18 104.05
SD 1.01 1.70 .59 1.54 1.81 .96 1.05 5.46
11 years (n = 111)
Mean 13.88 13.68 13.67 12.42 12.99 12.98 13.04 NR
SD 1.91 1.68 2.00 2.13 1.93 2.06 2.20 NR
*The total sample norm group for the TVPS-R was 1,032 children aged 4 years to 12 years. This study only enrolled children aged 5 to 11 years.
Hence only the TVPS-R test manual sample norm scores for children aged 5 to 11 years are reported in this table for comparison purposes; 
†range = 0–16; ‡range = 0–112. VD = visual discrimination; VM = visual memory; VSR = visual–spatial relationships; VFC = visual form con-
stancy; VSM = visual sequential memory; VFG = visual figure–ground; VC = visual closure; TS = total scale; SD = standard deviation; NR = not
reported in test manual.
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The one disadvantage of merging the items from seven
different scales together into one overall motor-free visual
perceptual scale forces the assessor to constantly change the
instructions given to the subject for completing each item
(e.g. completing a visual memory scale item, and then complet-
ing a visual figure–ground scale item). Practically speaking,
this would be onerous for the test-administrator and confusing
for the participant completing the scale.
6 Hong Kong Journal of Occupational Therapy
Table 2. Test of Visual Perceptual Skills—Revised (TVPS-R) visual discrimination (VD) scale item factor analysis rotated component
matrix (n = 356)*
Component
TVPS-R VD item
1 2 3 4
Communalities
Item 16 0.695 3.786E–02 −2.172E–02 −3.707E–02 0.486
Item 14 0.636 0.176 4.009E–02 5.422E–02 0.440
Item 11 0.605 0.181 0.156 0.166 0.450
Item 15 0.545 0.333 0.240 −2.659E–02 0.466
Item 4 0.476 −2.228E–02 0.342 0.445 0.543
Item 2 4.892E–02 0.781 5.890E–02 −3.335E–02 0.617
Item 6 3.720E–02 0.617 0.153 8.494E–02 0.412
Item 8 0.432 0.548 −6.588E–02 9.426E–02 0.501
Item 3 0.415 0.489 2.275E–02 0.236 0.468
Item 13 0.351 0.438 8.114E–02 8.132E–02 0.328
Item 10 0.378 0.438 0.409 3.151E–02 0.503
Item 5 0.225 0.416 0.118 0.375 0.378
Item 9 0.328 0.344 0.213 0.104 0.282
Item 7 −6.951E–03 3.410E–02 0.786 0.177 0.651
Item 12 0.148 0.180 0.654 −0.193 0.519
Item 1 6.058E–04 0.130 −6.982E–02 0.861 0.764
Eigen values 4.559 1.176 1.050 1.024
% of variance 28.491 7.348 6.561 6.398 48.798
*Extraction method: principal component analysis; rotation method: Varimax with Kaiser normalization; rotation converged in seven iterations.
Table 3. Test of Visual Perceptual Skills—Revised (TVPS-R) visual memory (VM) scale item factor analysis rotated component 
matrix (n = 356)*
Component
TVPS-R VM item
1 2 3 4 5
Communalities
Item 5 0.675 −0.112 −1.096E–03 0.227 1.241E–02 0.519
Item 7 0.623 0.124 0.154 −0.140 0.138 0.465
Item 2 0.575 0.150 0.255 −0.313 −6.368E–02 0.520
Item 11 0.569 0.310 0.123 0.259 −5.365E–02 0.505
Item 10 0.530 0.168 0.334 5.213E–02 −4.839E–03 0.424
Item 1 −0.157 0.673 0.204 −0.320 9.400E–03 0.621
Item 3 0.190 0.594 0.200 0.131 −0.177 0.478
Item 4 0.285 0.487 −0.253 0.153 0.122 0.421
Item 8 0.436 0.481 −4.224E–02 0.109 0.140 0.455
Item 16 5.699E–02 −3.135E–02 0.706 1.032E–02 −7.655E–02 0.509
Item 14 0.204 0.150 0.535 0.151 6.147E–02 0.377
Item 15 0.347 6.561E–02 0.432 0.106 0.173 0.352
Item 13 7.701E–02 0.375 0.386 0.304 0.217 0.436
Item 9 −6.360E–02 1.501E–02 0.135 0.761 0.115 0.614
Item 6 0.208 9.947E–02 0.123 0.434 −0.253 0.320
Item 12 0.104 1.933E–02 7.127E–02 1.409E–02 0.892 0.813
Eigen values 3.471 1.216 1.100 1.031 1.011
% of variance 21.694 7.603 6.874 6.442 6.321 48.993
*Extraction method: principal component analysis; rotation method: Varimax with Kaiser normalization; rotation converged in 30 iterations.
FACTOR STRUCTURE OF TVPS-R
Klein et al. (2002), using a confirmatory factor analysis,
evaluated the factor structure for all seven subscales at the
same time by fitting the subscale scores to a unidimensional
model. The results from the confirmatory analysis did not
support the unidimensional assumption, because the one-factor
model provided a poor fit to the observed data. According to
Klein et al. (2002), the confirmatory factor analysis did not
support the use of the TVPS perceptual quotient as representing
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Table 4. Test of Visual Perceptual Skills—Revised (TVPS-R) visual–spatial relationships (VSR) scale item factor analysis rotated 





Item 11 0.658 0.110 −3.674E–02 0.466
Item 16 0.630 0.175 −4.852E–02 0.430
Item 14 0.613 0.156 0.104 0.411
Item 13 0.591 0.105 0.332 0.471
Item 6 0.511 0.208 0.228 0.357
Item 5 0.494 0.212 0.175 0.320
Item 7 0.477 0.377 0.118 0.384
Item 9 0.102 0.675 0.149 0.488
Item 15 0.346 0.617 −3.792E–03 0.501
Item 10 0.455 0.559 0.269 0.591
Item 12 0.436 0.492 4.476E–02 0.434
Item 8 0.227 0.485 0.309 0.382
Item 1 0.317 −0.275 0.688 0.649
Item 2 −0.230 0.353 0.648 0.597
Item 3 6.547E–02 0.201 0.640 0.454
Item 4 0.196 0.154 0.603 0.425
Eigen values 4.744 1.528 1.068
% of variance 29.651 9.550 6.678 45.878
*Extraction method: principal component analysis; rotation method: Varimax with Kaiser normalization; rotation converged in eight iterations.
Table 5. Test of Visual Perceptual Skills—Revised (TVPS-R) visual form constancy (VFC) scale item factor analysis rotated 
component matrix (n = 356)*
Component
TVPS-R VFC item
1 2 3 4 5
Communalities
Item 9 0.645 0.244 −2.121E–02 6.677E–02 −6.192E–02 0.484
Item 5 0.643 0.150 5.947E–02 1.766E–02 −0.218 0.487
Item 10 0.628 −1.231E–02 0.191 0.321 3.313E–02 0.535
Item 14 0.518 0.312 3.843E–02 0.122 0.333 0.493
Item 4 0.498 0.426 0.120 −0.306 −0.182 0.571
Item 15 0.133 0.668 0.221 2.536E–02 1.366E–02 0.513
Item 12 0.146 0.606 −8.102E–02 6.308E–02 0.137 0.418
Item 11 0.161 0.605 0.317 0.145 2.561E–02 0.514
Item 16 1.983E–02 3.184E–02 0.660 0.164 −0.315 0.562
Item 8 −0.100 0.227 0.554 1.520E–02 3.670E–02 0.370
Item 7 0.292 9.326E–02 0.548 0.242 0.146 0.474
Item 6 0.434 −0.145 0.487 −1.996E–02 0.284 0.528
Item 13 0.185 0.173 0.463 −0.351 2.443E–02 0.402
Item 2 0.202 3.326E–02 5.956E–02 0.710 6.478E–02 0.554
Item 3 4.867E–02 0.355 0.160 0.574 −0.171 0.512
Item 1 −0.137 0.115 9.293E–03 −2.365E–02 0.786 650
Eigen values 3.556 1.210 1.177 1.123 1.000
% of variance 22.226 7.560 7.358 7.021 6.252 50.416
*Extraction method: principal component analysis; rotation method: Varimax with Kaiser normalization; rotation converged in 11 iterations.
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a unidimensional measure of visual perception. Because of this,
they cautioned clinicians in their use and interpretation of the
TVPS perceptual quotient.
Brown and Gaboury (2006) evaluated the factor struc-
ture of the TVPS-R using four different confirmatory factor
analytic goodness-of-fit model indices. The results indicated
that only two of the four fit indices supported the unidimen-
sionality of the TVPS-R. In addition, the results of Brown and
Gaboury indicated that only five of the seven TVPS-R subscales
could be used with confidence. The TVPS-R visual memory
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Table 6. Test of Visual Perceptual Skills—Revised (TVPS-R) visual sequential memory (VSM) scale item factor analysis rotated 
component matrix (n = 356)*
Component
TVPS-R VSM item
1 2 3 4
Communalities
Item 11 0.727 −0.105 9.771E–02 0.171 0.578
Item 7 0.589 0.283 4.080E–02 0.159 0.454
Item 9 0.507 0.136 0.433 −0.118 0.476
Item 5 0.487 0.454 7.785E–02 −0.398 0.608
Item 12 0.469 0.379 0.216 0.236 0.466
Item 16 0.415 7.003E–02 0.339 0.208 0.335
Item 3 −0.133 0.740 0.170 −1.674E–02 0.594
Item 1 0.143 0.505 −2.203E–02 0.306 0.370
Item 2 0.320 0.463 0.170 9.601E–02 0.355
Item 4 0.320 0.426 9.538E–02 0.122 0.308
Item 10 9.969E–02 0.105 0.708 −4.295E–03 0.522
Item 14 0.270 −3.060E–04 0.562 0.223 0.439
Item 6 −2.476E–02 0.333 0.540 7.419E–02 0.409
Item 8 7.820E–02 0.179 0.132 0.696 0.541
Item 13 0.131 4.273E–02 0.326 0.511 0.387
Item 15 0.335 0.125 −0.259 0.459 0.406
Eigen values 3.868 1.230 1.092 1.057
% of variance 24.174 7.689 6.827 6.605 45.295
*Extraction method: principal component analysis; rotation method: Varimax with Kaiser normalization; rotation converged in 11 iterations.
Table 7. Test of Visual Perceptual Skills—Revised (TVPS-R) visual figure–ground (VFG) scale item factor analysis rotated component
matrix (n = 356)*
Component
TVPS-R VFG items
1 2 3 4 5
Communalities
Item 15 0.669 1.481E–02 −0.118 0.352 5.772E–02 0.588
Item 9 0.662 0.353 −9.502E–02 0.108 −1.577E–02 0.585
Item 6 0.658 −2.795E–02 0.381 −9.441E–02 0.213 0.632
Item 16 0.517 0.246 0.110 0.210 0.236 0.440
Item 2 5.726E–02 0.659 6.625E–02 −3.165E–02 9.584E–02 0.452
Item 14 0.272 0.619 7.009E–02 0.148 0.214 0.530
Item 5 0.326 0.507 0.195 3.863E–02 4.217E–02 0.404
Item 4 0.156 −2.654E–02 0.782 0.119 3.644E–02 0.652
Item 1 −4.526E–02 0.339 0.597 7.324E–02 −3.212E–02 0.480
Item 8 −0.203 0.432 0.460 0.235 0.163 0.522
Item 11 0.117 −0.190 9.200E–02 0.790 8.139E–02 0.689
Item 10 0.226 0.225 0.174 0.595 −3.866E–02 0.487
Item 7 6.296E–02 0.386 3.031E–02 0.522 0.211 0.471
Item 3 7.821E–02 8.894E–02 −0.141 0.134 0.734 0.591
Item 12 0.173 3.179E–03 0.354 −8.215E–03 0.665 0.597
Item 13 5.552E–02 0.355 2.250E–02 3.769E–02 0.567 0.453
Eigen values 3.839 1.430 1.215 1.049 1.041
% of variance 23.993 8.935 7.594 6.557 6.509 53.558
*Extraction method: principal component analysis; rotation method: Varimax with Kaiser normalization; rotation converged in 10 iterations.
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and visual-form constancy subscales were not recommended
for use.
Study Limitations and Recommendations for 
Future Research
This study had several limitations. Firstly, only the motor-free
visual perception theoretical construct was considered. Visual
motor integration as a component of visual perception was not
addressed. Secondly, the TVPS-R was based only on American
subjects. In this study, only Canadian respondents were used
and this may have influenced the findings. However, Canada
and the United States share many common characteristics in
terms of culture, education standards, socioeconomic status,
and standard of living as well as geographical proximity. There-
fore, it should be feasible to apply normative data obtained in
the United States to Canadian respondents. The TVPS-R sam-
ple norm scores reported in the TVPS-R for its seven subscales
are reported in Table 1, along with the mean scale scores for
the participants in this study for comparison purposes.
Thirdly, only children presenting with normal profiles were
included as participants in this study. Children with either an
intellectual or physical impairment (including developmental
delays and/or learning disabilities), or not possessing a working
knowledge of the English language were excluded. It would
be interesting to compare the analysis output results of a clin-
ical group of respondents with a non-clinical group to see what
differences might emerge (e.g. compare the performance of 
a group of children diagnosed with attention deficit disorder
with a group of children with cerebral palsy); theoretically,
findings should be similar. For purposes of this study, however,
typically developing children were appropriate participants to
complete the required data analyses.
Finally, when recruiting children as participants, only those
who, along with their parents, consented to participate in the
study were included. There is always the possibility of some bias
related to parental consent. Children whose parents did not pro-
vide consent may possess some unique characteristics or score
profiles. Because informed consent is an ethical requirement,
including children who did not have permission to participate
from their parents was not a viable option.
It would be worthwhile to evaluate the discriminative/
diagnostic validity of the TVPS-R by determining its ability to
differentiate between a group of respondents who have a clin-
ical diagnosis (such as cerebral palsy or attention deficit dis-
order) with a group who are typically developing. One final
suggestion for future study is to evaluate the predictive valid-
ity of the TVPS-R. For example, is the TVPS-R able to predict
future academic ability of children?
Conclusion
When the seven individual TVPS-R scales were factor-analysed,
they all exhibited multidimensionality instead of the hypothe-
sised unidimensionality. Similarly, when they were collapsed
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Table 8. Test of Visual Perceptual Skills—Revised (TVPS-R) visual closure (VC) scale item factor analysis rotated component





Item 2 0.707 −0.122 8.614E–03 0.514
Item 8 0.646 0.268 9.532E–02 0.498
Item 3 0.599 0.202 0.167 0.428
Item 13 0.577 0.219 −0.226 0.432
Item 4 0.556 0.303 4.518E–02 0.403
Item 15 0.553 0.437 −0.140 0.516
Item 9 1.831E–02 0.711 8.728E–02 0.513
Item 14 9.092E–02 0.599 −0.159 0.393
Item 16 0.177 0.575 −2.302E–02 0.362
Item 12 0.452 0.540 −9.270E–02 0.504
Item 7 0.116 0.510 0.127 0.289
Item 11 0.307 0.478 −5.223E–02 0.325
Item 10 0.434 0.448 −9.002E–02 0.397
Item 5 0.409 0.438 0.302 0.450
Item 6 0.305 0.119 −0.655 0.537
Item 1 0.297 7.398E–02 0.617 0.474
Eigen values 4.778 1.183 1.075
% of values 29.860 7.394 6.721 43.975
*Extraction method: principal component analysis; rotation method: Varimax with Kaiser normalization; rotation converged in four iterations.
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together to form an overall composite scale of motor-free visual
perceptual skills, the items failed to group together to measure
a unidimensional construct. This indicates that the TVPS-R
subscale items are measuring more than the seven subscale
constructs and the overall construct of visual perception. Hence,
the construct validity of the TVPS-R is problematic. These
results also suggest that the seven TVPS-R subscales should
not be used on an individual basis with clients to generate a
profile of their motor-free visual perceptual skills nor should
they be compiled together to calculate an overall summary
motor-free visual perceptual score or perceptual quotient.
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